The Rho-kinase pathway regulates angiotensin II-induced renal damage.
Angiotensin II (AngII) is a key factor in the pathogenesis of renal damage. AngII via AngII type 1 receptors activates several intracellular signaling systems, including the small guanosine triphosphatase Rho and its downstream effector Rho-dependent serine-threonine kinase (Rho-kinase). The Rho/Rho-kinase pathway contributes to inflammatory and proliferative changes observed in cardiovascular diseases. However, the data on renal diseases are scarce. The aim of this study was to investigate the effect of Rho-kinase inhibition in AngII-induced renal damage. We used the model of systemic AngII infusion into normal rats (100 ng/kg per minute; subcutaneous osmotic minipumps), and some animals were treated with the Rho-kinase inhibitor Y-27632 (30 mg/kg per day). In the kidneys of these animals, we evaluated renal lesions, transcription factor activity (by electrophoretic mobility shift assay), and messenger RNA (by polymerase chain reaction) and protein expression levels (by Western blot and/or immunohistochemistry) of proinflammatory and profibrotic factors. Rats infused with AngII for three days present renal inflammatory cell infiltration and slight tubular damage, which were diminished by treatment with the Rho-kinase inhibitor Y-27632. AngII activates nuclear factor-kappaB and causes overexpression of proinflammatory factors, including cytokines (tumor necrosis factor alpha) and chemokines (monocyte chemotactic protein-1), and of profibrotic factors (connective tissue growth factor). Treatment of AngII-infused rats with Y-27632 decreases the upregulation of these proinflammatory and profibrotic mediators. These data demonstrate that the Rho-kinase pathway is involved in renal damage caused by AngII through the regulation of proinflammatory and profibrotic mediators. These results suggest that inhibition of the Rho-kinase pathway represents a novel therapy for renal diseases associated with local AngII generation.